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Claims 
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Claims 
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Inventive step (IS) 


Claims 
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YES 
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Industrial applicability (lA) 


Claims 


1-19 
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Claims 
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2. Citations and explanations (Ride 70.7) 

The invention according to claims 1-10 relates to a method for 
applying a treating agent onto a moving surface* A treating 
agent is fed into a feeding chamber, from which it is directed' 
towards the moving surface- The method of claim 1 is 
characterised in that jets of treating agent burst out of from 
openings of a nozzle plate directly onto the moving surface. 

- The invention according to claims 11-16 relates to an 
arrangement adapted to perform the method described above . 
Claims 17-19 relates to a screen plate. 

The following document of particular interest is cited in the 
International Search Report: 
Dl: EP 662 571 Bl 

Dl relates to an application method and apparatus for coating 
a continuously moving paper web. The apparatus comprises a 
dosing device and an application nozzle (24) on a distance 
from the web- A fog is directed from the nozzle (2 4) onto the 
web. The coating layer is smoothened after the application, 
using e.g. a doctor blade (32). In figure 4 it is evident that 
a plate surrounds the entire periphery of each outlet. 

Claims 1-16 

The invention of claims 1 and 11 mainly differs from the 
teachings of Dl in that the treating agent is emitted in the 
form of jets and not as fog. Though it is not novel to emit 
jets onto a moving paper web, the invention of claims 1 and 11 
is considered to involve an inventive step. No document has 
been found where the jets are emitted from a housing with a 
screening plate - 
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CoiUinuation of: Box V 

Thus the claimed invention implies an improved effect compared 
with prior art. Further, it is not considered obvious for a 
person skilled in the art to obtain the invention from the 
above mentioned documents. 

Dl has therefore been re-evaluated since the establishment of 
the search report. It is no longer considered to be of 
particular relevance with regard to claims 1 and 11. The 
dependent claims 2-10 and 12-16 are accordingly also 
considered to involve an inventive step. 

The preamble of claim 10 is incomplete. It has been treated as 
if it reads method according to../' 

Claims 17-19 

Claims 17-19, which concern the screen-plate, fails to state 
that the fluid is to be jetted onto the web. These claims can 
therefore not be accepted. They are not considered to differ 
sufficiently from the teachings of Dl, due to obvious 
resemblance. 

In view of the arguments stated above the invention according 
to claims 1-16 has been re-evaluated and is now considered to 
fulfil the criteria of novelty, inventive step and industrial 
applicability. The invention according to claims 17-19, on the 
other hand, is still considered to lack an inventive step. 
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llie InUoAA'ing observations on the clarity of the claims* description, ajiid drawijigs or on the question wjielher the claims are fully 
supported hy Ihe descripUou, are made: 

The preamble of claim 10 is incomplete. It is not stated that 
the claim relates to a luethod- 



Form PCT/IPEA/409 (Box VHI) (January 1 998) 



INTERNATIONAL SEARCH REPORT 



International appUcation No. 

PCT/FI 00/00599 



A. CLASSIFICATION OF SUBJECT MATTER 



Accord 

B. FIELDS SEARCHED 

Minimum documcnution searched (classification system followed by classification symbols) 



IPC7: B05B, B05C, D21H 



Documer^Utior. searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 



Electronic data 



base ccnsulUd during ihe internalionaJ seaich (name of data base and. where pracUcable. search terms used) 



WPI.EDOC.PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



auUon of document, with indicaUon. where appropriate, of the relevant passages 



EP 0682571 Bl (SUNDHOLM, PATRICK ET AL), , . , 

22 November 1995 (22.11.95), figures 1-5, claim 1 



US 4105162 A (MORDEKI DRORI), 8 August 1978 
(08.08.78), figures 1-6 



WO 9913158 Al (RUNTECH SYSTEMS OY) , 18 March 1999 
(18.03.99), figure 2, claims 1,2 



FR 2173546 A (BRUCKNER APPARATEBAU G.M.B.H.), 
5 October 1973 (05.10.73), figures 1,3 



Relevant to daim No. 



1-19 



1-19 



1-19 



3,4 



)( Further documents are listed in the continuation of Box 



C. 



See patent family annex. 



• Special categories of cited documentc 

'A' document defining the general sute of ihe art which is not considered 

to be of pailicular rdevance 
"E' crlier document but published on or after the international filing dale 
'V document which may throw doubts on priority claim(s) or which is 

cited to esUbJish the publication date of another alatjon or other 

special rca.son (as specified) 
-O- document refemng to an oral disclosure, use. exhibition or other 

means 

- P- document publidied prior to the international filing date but later than 
the priority date claimed 



-T* later document published after the intemationa] fihng date or pnonty 
date and not in conflict with the application but aled to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention eannol be 
considered novel or cannot be considered to involve an inventive 
step when ihe document is taken alone 

"V document of particular relevance: the claimed invention cannot be 
consido-cd to involve an inventive step when the document is 
combined with one or more oiho- such documents, wch comtainaiian 
being obvious to a person skilled in the art 

*&' document member of the same patent family 



Date of the actual completion of the international search 



4 nmnber 2000 



Date of mailing of the international search report 

1 "2 -10- 2000 



Name and mailing address of the ISA; 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facs'imUc No. + 46 8 666 02 86 



Authorized oflicer 

Lars Ekeberg/MP 

Telephone No. -^ 46 8 782 25 00 



Form PCT/IS A/210 (second sheet) (July 199?.> 



INTERNATIONAL SEARCH REPORT 

Information on palcnl family menibers 


01/08/00 


Internatic 

PCT/FI 


>nal application No. 

00/00599 


patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


PubUcaiion 
dale 



EP 



0682571 Bl 22/11/95 



SE 


0682571 T3 




AU 


5421794 A 


08/06/94 


BR 


9307399 A 


31/08/99 


CA 


2148505 A 


26/05/94 


OE 


69323438 D.T 


24/06/99 


FI 


96894 B.C 


31/05/96 


FI 


925045 A 


07/05/94 


FI 


934890 A 


07/05/94 


WO 


9411116 A 


26/05/94 



US 


4105162 


A 


08/08/78 


FR 


2366790 A 


05/05/78 




GB 


1588175 A 


15/04/81 










XL 


50650 A 


31/05/79 










IT 


1088014 B 


^. 04/06/85 










ZA 


7706045 A 


28/06/78 


WO 


9913158 


Al 


18/03/99 


AU 


8981798 A 


29/03/99 


EP 


1021622 A 


26/07/00 










FI 


973640 A 


10/03/99 










US 


6006443 A 


28/12/99 


FR 


2173546 


A 


05/10/73 


DE 


2208016 A 


06/09/73 




GB 


1398675 A 


25/06/75 










IT 


983341 B 


31/10/74 










JP 


48093776 A 


04/12/73 


US 


4817875 


A 


04/04/89 


AU 


610355 B 


16/05/91 




AU 


3114289 A 


13/09/90 










AU 


4183799 A 


29/11/99 










DE 


3913619 A 


31/10/90 



Form PCT/ISA/210 (patent family annex) (July 1992) 



INTERNATIONAL SEARCH REPORT 



Intcmationai appiicaiion No. 

PCT/FI 00/00599 



C (Coniinuaiion). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Ciiation of documcni, with indication, where appropnaie. of ihc relevant passages 



Relevant to claim Nc 



US 4817875 A (DAVID KARMELI ET AL), 4 April 1989 
(04.04.89), figures 1-5 



H9 



Form PCT/lSA/210 (conununtion r.< yccond 5rvel> (July 1992) 



# 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
11 January 2001 (11,01.2001) 




PCT 



(10) International Publication Number 

wo Mm209S Al 



(51) International Patent Class ification'^: 
D21H 23/50 



B05B 1/20, 



(21) International Application Number: PCT/nOO/00599 

(22) International Filing Date: 29 June 2CXX) (29.06.2000) 

(25) Filing Language: Finnish 

(26) Publication Language: English 



(30) Prioritj' Data: 
991498 



30 June 1999 (30.06. 1999) FI 



(71) Applicant (for all designated States except USj: VALMET 
CORPORATION [FI/H]; Fabianinkatu 9 A, FIN-00130 
Helsinki (H). 

(72) inventor; and 

(75) Inventor/Applicant (for US only): RANTANEN, Rauno 
[Fl/Fl]; Oksalanmaki, FIN-4095b Muurame (FI). 

(74) Agent: SEPPO LAINE OY; Itamerenkatu 3 B, 
FIN-001 80 Helsinki (H). 



(81) Designated States (national): AE, AG, AL, AM, AT, AT 
(utility model), AU, AZ, BA, BE, BG, BR. BY, BZ, CA, 

CH, CN, CR, CU, CZ, CZ (utility model), DE. DE (utility 
model), DK, DK (utility model), DM, DZ, EE, EE (utUity 
model), ES, FI, FI (utility model), GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR. KZ, LC, LK, 
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
MZ, NO, NZ, PL, PT, RO. RU, SD, SE, SG, SL SK, SK 
(utUity model), SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 

CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— With international search report. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at tfte begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: METHOD AND APPARATUS FOR SPREADING TREATING AGENT ON A MOVING WEB 




(57) Abstract: A method and an arrangement for spreading a treating 
agent, for example, size or a coating onto a moving surface in the man- 
ufacture of the web-shaped folios or paper and paperboard and various 
sheet products in particular. In the method, the treating agent is fed 
into at least one feeding chamber (3) and the agent is directed from the 
feeding chamber (3) onto the moving surface (1). Jets are fonned from 
the treating agent by directing the agent through at least one nozzle 
plate (6) comprising openings (10) that are defined by the nozzle plate 
(6) around the entire periphery, and the formed jets are applied directly 
onto the moving surface (1). 
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METHOD AND APPARATO5 FOR SPREADING TREATING ON A MOVING WEB 



The invention relates to a method according to the introduction of Claim 1 for 
5 spreading a treating agent, such as surface size, water or a coating mix, as an 
unsupported jet, to alter the properties of a web, onto the surface of the web to be 
treated or onto a surface that transfers the treating agent onto the surface of the 
web. The invention can also be appUed to treating plate-like products instead of 
roll coaters or curtain coaters, for example. 

10 The invention also relates to an arrangement for implementing the method. 

At present, various methods are used to coat and treat paper and paperboard. 
Coating is often carried out in two phases so that first, the coating is spread onto 
the web and the final layer of coating is made separately by using a coating knife, 
a rod or an airbrush. Treating methods are also available, which provide the 

15 correct and sufficiently even amount of treating agent without doctoring. Such 
methods include, for example, spray coating and, in some cases, jet or curtain 
coating. In short dwell time coating, the layer of coating or size is immediately 
evened in connection with the application by using the coating knife or rod that 
defines the application chamber. The manner of spreading and evening the 

20 treating agent has an effect on the product's properties and, thus, the selection of 
the method of treatment can provide end product qualities suitable for various 
purposes. 

Most spreading devices for treating agents that are currently in use are large and 
complex. All the devices have limitations in operation related to the product's 

25 quality, production rate, and other matters, which is why they are usually suitable 
for producing a limited product range only. Fitting bulky equipment in place of 
old equipment when renewing machines is difficult, limiting the alternatives used 
in modernization. One problem with the applicators most frequently used is that 
the devices use a large overflow and number of applications, so that part of the 

30 coating is returned, as return flow, either from the applicator or the doctor to a 
tank, from where it is again pumped into the applicator. In that case, the treating 
agent gets in contact with air and forms air bubbles, which must be removed 
during the circulation of the treating agent before the agent can be fed into the 
applicator again. Air removal is difficult and deaeration devices are expensive. In 

35 return circulation, the treating agent can easily get dirty or otherwise 
contaminated, and we must ensure that the agent remains clean. Normally, 
biocides must also be added to the treating agent to prevent the growth of 
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bacteria, which causes various problems. Consequently, there is a need for new 
methods of treating paper and board webs. In paperboard manufacture in 
particular, it would be preferable to provide such a method and a device to spread 
surface size on the surface of the web, which makes it possible to apply a 
5 sufficient amount of size on the web*s surface at a considerably higher velocity 
than before, but which would be cost-effective enough also when used in board 
machines with low production volumes. Adjusting the amount and the profile of 
size in production is also an especially big problem. 

The purpose of the invention is to provide a new kind of method and device, 
10 which can solve the known prior art problems described above. 

The invention is based in that the treating agent is spread on the web or a 
transferring, moving surface from several parallel openings, which are formed in 
a plate-like piece so that the plate surrounds the openings around the entire outer 
periphery of the opening, whereupon the jet is defined by the opening made in 
1 5 the plate-like piece. 

In this context, the plate-like piece also refers to non-planar pieces, such as the 
wall of a tube, for example, which has openings according to the invention. 

To be more accurate, the spreading method of a treating agent according to the 
invention is characterized in what is presented in the characterizing part of claim 
20 1. 

The device according to the invention is characterized in what is presented in the 
characterizing part of claim XX. 

The invention provides considerable advantages. 

With the aid of the invention, a very simple and reliable device is provided for 
25 directly or indirectly spreading the treating agent on the surface of a moving 
board or paper web. The device can be used for treating other material as well, 
for example, for sizing plastic self-adhesive material or treating reinforced fibre 
matting. In principle, the device only comprises a simple nozzle bearer and 
members to support it in the vicinity of the web. The device can be rendered very 
30 narrow, so that it even fits the gap between the roll and the moving web. Thus, 
the device can be used in many places where it has been difficult or impossible to 
apply the treating agent, and the device can even be located in production lines, 
where no treating with a fluid treating agent has been carried out earlier. In that 
case, unless there is enough drying power available, we are mainly talking about 
35 water wetting or the application of a small amount of surface size. One 
embodiment of the invention comprises the feeding of an even moisture film. 
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when the roll, the belt or the like of a paper machine is washed and an accurate 
amount of water is needed in the form of a film. 

The invention can also be applied in further processing of webs in the 
manufacture of the adhesive surfaces of self-adhesive materials, for example. The 
5 method works well within a large velocity range, so that it can be applied in 
renewing equipment, when production rates are low, and in new machines, 
whereupon the production rate can be considerable. The adjustment range of the 
feed rate of the device's treating agent is large and it enables the application of 
high coat weights even on the first application round. However, the device can be 

10 used for treating a two or multi-phase coating base either as a so-called wet-on- 
wet treatment, where a second layer of treating agent is spread on top of the 
previous layer before the previous layer has dried or has been dried. Of course, 
the layers can be either dried entirely or partly, as traditional drying does. The 
same device can be used to spread various treating agents. The device is suitable 

15 for treating water, mixed adhesives, and coating slips with only minor stmctural 
changes. As the treating agent is fed through openings made on a thin nozzle 
plate and defined by the plate, the jets of treating agent become uniform so that 
not much air is mixed with the treating agent and the mass and impulse intensity 
of the jet are high, so that the agent transfers and attaches to the moving surface 

20 well, even through the air layer carried by the surface. However, at high speeds 
of the treated base in particular, it is preferable to use, before the coaler, a 
member that eliminates the adverse effect of the air, which travels with the base, 
on the transfer of the treating agent onto the moving surface. This member can 
be, for example, a plate-like piece near the moving surface, or a plate-like piece 

25 or suction member that touches it. If it is a member that touches the moving 
surface, it is preferable to lubricate or wash with steam, steam and air or water jet 
spraying. 

The device does not require a lot of equipment; in other words, the mnning tank, 
the edge scrapers and, in some cases, even the deaerator can be omitted. For 

30 example, in surface sizing, the surface size starch can preferably be conveyed to 
the device directly fi-om the jet boiler used for manufacturing the solution. The 
device can be used without scraping, whereupon no stream of treating agent is in 
contact with air, and air cannot be mixed with the treating agent The device can 
either be used completely without return circulation, so that all matter fed into 

35 the plenum chamber of the applicator is spread on the web, or if a flow-through 
is arranged in the plenum chamber to rinse the chamber, it is airtight and has no 
oxygen. The growth of bacteria especially problematic for sizes is prevented in 
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this case, too, and no biocides need to be mixed with the treating agent The 
wastewater, for example, that results from cleaning and washing the device does 
not hamper the operation of the plant's water purification system now. As no 
mnning tank is needed, the change in mode for a different treating agent mixture 
5 is quick to carry out Treating agents with a low viscosity spread easier on the 
surface to be treated. In case of high-viscosity substances and otherwise, a 
coating rod or knife can be used, if needed, to even any scratches, but also in Aat 
case it is preferable to keep the dosed amount near the final desired amount of 
treating agent 

10 The device works well also at high temperatures of treating agent, so that by 
adjusting the temperature of the treating agent, one can influence its viscosity and 
other properties. As already stated above, the invention can be applied to various 
substances, in other words, it can be adapted to substances that flow in various 
ways, and even high-viscosity substances containing a lot of solid matter can be 

15 treated with the method according to the invention, as the parts of flow paths 
with small diameters are very short and thus do not prevent the flow of high- 
viscosity mixtures. This is why the device does not block up easily and it is easy 
to either clean by hand or various automatic cleaning devices. In principle, the 
only wearing part of the arrangement is the plate containing the openings that 

20 define the jet of the treating agent, but as the amount of the substance applied 
also depends on the feed pressure of the substance, it is easy to compensate for 
the possible wear of the openings by changing the feeding pressure. Indeed, only 
the coating mixes containing solid matter cause wear, and when feeding size or 
water, the wear is practically nonexistent at the low pressures used, and very 

25 insignificant with coating mixes containing solid matter. 

The invention is well suited to the manufacture of multi-layer paperboard and it 
facilitates the feed of size, which bonds the layers, between the layers. The 
invention can also be used to apply a coating or size on a web, when it is in a 
semi-wet state, in other words, before the final drying. In that case, feeding can 
30 be carried out by the drying part, the pressing part or the web part of the 
machine, for example, directly to the nip, belt or roll or directly to the surface of 
the web. 

In the following, the invention is examined in detail with the aid of examples and 
with reference to the appended drawings. 

35 Fig. 1 is a side view of one arrangement according to the invention as a cross- 
section. 
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Fig. 2 is a top view of one arrangement according to the invention. 

Fig. 3 is a side view of one embodiment of the invention as a cross-section. 

In Fig. 1, an application device is fitted in the vicinity of a film transfer roll 1, 
which device is best to install on the side or on top of a moving web, or as the 
5 application device of a film transfer coater 1, as is the case in this example. If the 
application device is used to spread the treating agent directly on the web, the 
web can be supported at the opposite side with respect to the application side by 
a roll, a belt, a wire or another support member. In a simultaneous, two-sided 
treatment, the jets hitting the web at opposite sides actually also support the web. 

10 The device consists of a body container 2, in which a feeding chamber 3 is 
formed. The feeding chamber 3 is closed by a screen plate 4, which is clamped to 
the body 2 by a spacer 7. The spacer 7 has an opening next to the feeding 
chamber 3, the opening being closed by a nozzle plate 6 attached on top of the 
spacer 7 by using attachments 8. Thus an intermediate case 5 is formed between 

15 the nozzle plate and the screen plate 6. The body container 2, the spacer 7, and 
the attachments 8 can be bonded by using pressure hoses and springs, for 
example, so that when pressure is released fi-6m the pressure hoses, the springs 
part these members and the screen plate and the nozzle plate can be replaced. 

The device operates so that treating agent is fed to the feeding chamber 3, 

20 consisting of water, size, a coating smix or an other fluid used for treating the 
web to be manufactured, in accordance with the application. The screen plate 4 
has openings 9, the diameter of which is preferably smaller than the nozzle 
openings 10 of the nozzle plate. The treating agent fed into the feeding chamber 
3 travels through the screen plate 4 and any solid impurities in the treating agent 

25 remain in the feeding chamber, firom where they can be removed by recycling the 
excess treating agent in the feeding chamber or in connection with the washing of 
the device. One preferred way to clean the screen plate during a run is to reel it, 
to and fi:o, in the washing chambers at the end of the device, and to wash the 
screen plate, for example, with the treating agent recycled in the cleaning 

30 chamber, which agent is screened in this washing cycle. All substances used do 
not necessarily need the screen plate 4. If the device is used to wet the web, the 
screen can be omitted, when feeding water or steam, but when spreading coating 
mixes, solutions, emulsions or the like containing solid matter, the screen is often 
necessary, because even if the lumps formed in the coating do not necessarily 

35 block the nozzle plate, they can cause defects in the coating layer. 

From the intermediate case 5, the treating agent goes through the no2:zle openings 
10. In the openings 10, jets are formed firom the treating agent, directed towards 
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the opposite surface, in this case, the film transfer roll 1 . The diameter of the jets 
is very small, but the jets are not dispersed into spray, whereupon their mass and 
impulse strength are high compared with a spray, and the treating agent attaches 
well to the surface it hits, and the jet is even able to permeate the air layer carried 
5 by the moving web. The thickness of the nozzle plate 6 made of steel can be 
about 0.1 - 0.5mm, and the width of the unsupported area between attachments 8 
can be 0.5 - 2mm. If the pressure of the intermediate case against the nozzle 
plate is 0.1 bar, the forces exerted on the nozzle plate and the seals of the device 
are minor, whereupon the nozzle plate can be thin and sealing is easy. If the 

10 diameter of the nozzle openings is 0.1 - 0.7mm, the proportion of the diameter of 
the formed openings 10 to the thickness of the plate, i.e., to the length of the 
opening is great, but normally less than 1. As the opening is very short, no 
blocking can be formed by material that gradually adheres to the opening, but 
particles smaller than the opening pass through easily. Thus, blocking material 

15 does not easily stay in the opening. The device works at high feed pressures of 
the substance to be treated but, in that case, the size of the opening must be 
decreased whenever the pressure increases, and it may happen that we have to 
use a very small and unpractical size of opening. Correspondingly, the velocity 
of the spray increases, so that the pressure can be increased, if a high impact 

20 velocity is needed. The surfaces of the nozzle plate are easy to clean with a flow 
or by scraping, so that the substance accumulating on top of the openings on the 
nozzle plate cannot block the openings. However, the main principle is that the 
screen plate before the nozzle plate is very fine compared with the size of the 
opening of the nozzle plate, so that no blocking substances can get to the nozzle 

25 plate. The nozzle plate can also be rendered to traverse in the cross direction, so 
that it can be washed continuously or in stages. In that case, it is preferable that a 
low-pressure chamber is arranged on both sides of the nozzle plate, by which any 
coating material that possibly leaks from the seals is sucked out of the device. 
Liquid can also be directed to the washer suction duct to eliminate the possible 

30 risk of blocking caused by precipitates, for example. 

If the treating agent has a high surface energy and individual jets neck in with 
one another, it is preferable to use a single-row nozzle plate, where fee necks 
between the openings are as small as possible, so that an integral, curtain-type 
coating spray is achieved. In this application, it might be preferable to increase 
35 the surface energy or film formation of the treating agent by adding a suitable 
additive to the treating agent mixture. However, it is usually better to keep 
individual jets separate so that they do not form an integral, film-like coating 
until they meet the coating base. In that case, it is preferable to use a multi-row 
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nozzle plate, so that the openings can be far from one another and yet a good 
coverage is achieved in the direction of the profile, so that the distance of the 
openings in the profile direction is as desired. There can be two, three or more 
rows of openings. The outer surface of the nozzle plate can be treated with a 
5 coating agent that repels the treating agent to prevent necking. The coating agent 
can be used to prevent individual jets from necking into bundles and touching 
one another on the surface of the nozzle plate, or to decrease this effect. In most 
cases, the treating agent can be polytetrafluoroethylene (teflon®). The treatment 
-with the coating agent also prevents the treating agent from sticking to the outer 

10 surface of the nozzle plate and causing the treating agent to run along the nozzle 
surface, as well as the ensuing dripping of the treating agent, in an xmcontroUed 
manner, onto the surface to be treated. The nozzle plate can also be designed so 
that it is bowed out or that the row of openings is defined by sharp, batten-type 
projections. In this embodiment, the surface energy of individual jets can be 

15 decreased with chemicals. On the basis of the above, the type of the jet can be 
modified in accordance with the requirements of the application by changing the 
hole distances, for example. 

It is preferable to connect, to the device, adjusting devices to adjust the angle and 
the distance of the jet At the moment, the most advantageous way of spraying is 

20 to carry it out slightly downstream with respect to the direction of motion of the 
surface to be treated, and the spraying distance is a few or a few dozens of 
millimetres. It its preferable to spread the size on the surface of the web at an 
adjustable distance from the roll nip, whereupon its penetration into the web can 
be adjusted or, in film transfer sizing in particular, the size on the one side of the 

25 web can be measured directly onto the surface of the web before the roll nip, and 
the size on the other side can be measured onto the surface of the second roll of 
the size press. 

To achieve the greatest additional strength, when paperboard is treated with size, 
it is important to measure as much size on the web as it can receive. In that case, 

30 when the amount of dosage grows too high, there is a risk that the size makes a 
pool in the roll nip of the web and the film transfer roll, whereupon size splashes 
from the pool into the environment. The formation of the pool is preceded by the 
formation of a so-called mini pool; therefore, the way of running can be 
automated by photographing the roll nip with a video camera and processing the 

35 image by a graphics-processing programme. In that case, the camera follows the 
formation of the pool, and when the pool grows too large, the amount of dosage 
is decreased by adjusting the flow of size on the basis of an image analysis. If the 
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pool becomes too large, the size splashes from the pool and contaminates the 
machine. A minor formation of a mini pool does not cause adverse splashing, so 
its formation can be considered an indication of the largest possible amount of 
dosage. 

5 When the machine has been stopped and the equipment is restarted, it is 
preferable to start the activation with water, after which the feeding of the actual 
treating agent is started. During the start, water or the treating agent can be fed 
into a trough, which is placed in front of the spray and removed, when the 
treating conditions suitable for production have been reached. 

10 In some cases, it is necessary to clean the no2zle plate 6 or the screen plate 4 
during operation. Fig* 1 shows three possible cleaning methods. To clean the 
screen plate 4, a steel plate 12 has been placed in the feeding chamber 4 in the 
direction of the chamber, one edge of the plate being against the surface of the 
screen plate 14 on the side of the feeding chamber 3. The steel plate 12 can be 

15 moved in the direction of the chamber, so that it scrapes off any impurities 
attached to the surface of the screen plate 4 on the side of the chamber 3. Matter 
that is handled may dry on the surface on the side of the surface that is treated of 
the nozzle plate 4. This can be prevented with the aid of steam spraying by 
blasting steam against the nozzle plate 6 from the steam nozzles located next to 

20 the nozzle plate. The steam nozzles can be formed by simply making suitable 
size holes directly in a steam tube 13 or by using one or more traversing nozzles. 
A collector trough 14 is fitted around the steam tube 13, collecting the condensed 
steam and the material diluted by steam. If such steam purification is used, the 
device should be located so that the collector through 13 is at the lower edge of 

25 the device. A minor leak of the treating agent directly to the surface that is 
treated is often acceptable, whereupon no collector trough is needed. When 
needed, the openings 10 in the nozzle plate can be cleaned by a needle-shaped 
water jet 15, which travels in the direction of the row of openings and alternately 
sprays the openings clean. As the openings do not block easily, such cleaning is 

30 seldom needed. During breaks in production, the device can be washed with 
pressurized water. 

Fig. 2 is a top view of a device, in which the nozzle plate 6 can alternately be 
taken to the side of the application device for cleaning. In this device, the nozzle 
plate 6 that is longer than the width of the web to be treated is movingly located 
35 between the attachments 8 with the aid of sealed guide bars, for example. The 
length of the nozzle plate 6 is at least two times greater than the width of the web 
that is treated. Actuators 1 1 are placed on both sides of the machine used for 
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treating or manufacturing the web, the actuators being used to move the noz2de 
plate 6 in the longitudinal direction. As the forces exerted by the pressure in the 
intermediate case on the nozzle plate are minor, the friction of the seals is low 
and the power of the actuator can also be low, whereupon the device can be small 
5 in size and its manufacture cost-effective. One simple structure for sealing the 
screen plate is that a groove is formed on the wall of the pressure chamber, along 
which the screen plate is traversed. As the tolerance of the gap with respect to the 
screen plate is small, impurities cannot go through the gap to the actual nozzle 
plate. When the nozzle plate is to be cleaned, it is driven to the side of either one 
10 of the actuators 11 with respect to the production line, and is either cleaned 
automatically by the devices described above or by hand. Alternatively, the 
nozzle plate can be a continuous loop, whereupon it can be rotated continuously 
or in stages during the operation of the application device. 

Fig. 3 shows an embodiment, in which the treating agent is fed to the nozzle plate 

15 by using two-stage choking. The body container 2 of the device comprises a feed 
channel 17, from where borings 1 8 go to a feeding chamber 3, which is closed by 
a screen plate 3. Furthermore, second borings 20 come from the screen plate 3 to 
an intermediate case 5 that is behind the nozzle plate 6. In this solution, the body 
container 2 is closed by an integral attachment 16, which is connected to the 

20 body container 2 by using bolts and pressure tubes 21. As the feeding pressure of 
the treating agent must be kept higher with respect to the pressure difference 
required by the nozzle openings to ensure a good cross profile, such a choking 
system is often necessary. In the device in Fig. 3, choking is three- stage, i.e., the 
first pressure drop takes place in the first borings, the second one across the 

25 screen plate, and the third one in the second borings. Simply measuring the 
volume flow coming to the device, or the difference between the incoming and 
the outgoing flow can carry out the control of the coat weight, whereupon the 
amount of coating going to the web is obtained directly from the measuring. 
With the flow control, the amount of treating agent can automatically be adjusted 

30 to the desired value, taking into consideration the velocity of the machine. 

The nozzle plate can be manufactured from various materials, although stainless 
spring steel strip is very advantageous because of its cost-effective price and easy 
processing and manufacture. The strip can be coated with the coatings that are 
generally used in tool manufacture. Other manufacturing materials include 
35 ceramics, other metals and alloys of metals, and synthetic materials with or 
without a coating. It is preferable to make the openings by working them with a 
laser, plasma spray, electron beam or water jet, because these methods 
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advantageously provide small openings without flashes. Other manufacturing 
methods, such as drilling, can be used, if the size of the opening required is large 
enough. 

The adjustment range of the amount of the treating agent to be applied by the 
5 device implemented according to the invention is very good. The following test 
results were made on a surface size mixture by a device, to which a nozzle plate 
had been attached behind the spray nozzle screens of a spray application device. 
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2.0 


0.5/0.5 


110 




2.0 


0.5/0,4 


85 




2.0 


0.3/0.3 


54 



On the basis of the results, the amount of wet film, 10 ~ 40g/m^, required by 
several applications, is easy to generate using the method according to the 
5 invention. 

As the greatest pressure difference in the test arrangements was generated in the 
nozzle screens, and only a very low pressure acted across the nozzle plate, the 
feed pressure shown in the table does not correspond to the pressure acting across 
the openings in the nozzle plate. In spite of the minor pressure difference, the jets 
1 0 provided a good covering. 

When experimenting with a laser, making openings in spring steel blanks 
succeeded well on both 0.3 and 0.5mm sheet metal. 

Solutions deviating from the embodiments described above could also be 
considered to be included within the scope of the invention. 

15 A fixed or movable nozzle plate can be cleaned continuously or in stages with 
the aid of ultrasound. Several nozzle plates can be sequentially located, and 
several sequential or overlapping rows of openings can be located in the same 
plate. It is easiest to make a circular opening, but the shape of the opening is also 
easy to modify by using the manufacturing methods described above. The 

20 invention can be used to feed a treating agent, such as size, coating, water or 
steam, directly onto the web, between the layers of the web, onto the film transfer 
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roll or the belt, among other things, or onto a paper or paperboard web 
manufactured by a separate machine, or onto another continuous sheeting for the 
further processing of the product. Instead of a planar plate, the openings can be 
made in a tube or a curved or otherwise bent plate. The openings can either be 
5 parallel to the normal of the screen plate's surface or they can be directed 
obliquely to the normal of the surface to focus the jets in the desired manner. 

If an air blocking plate or a doctor is used in front of the jets, it can be moved 
like the screen plate and the nozzle plate over the ends of the roll or the width of 
the web, whereupon it can be cleaned by automatic cleaning devices or by hand, 

10 when needed. In that case, it is preferable that the blocking plate be a flexible 
plate or strip, so that it can be rolled or bent. Otherwise, there must be space on 
the side of the machine, to the extent of at least half the web width, so that the 
scraping member can be taken to the side far enough. In that case, cleaning is 
effected alternately on both sides. If cleaning is carried out on one side only, 

15 then, of course, the space required must extend to the full width of the web. 

In the solution according to the invention, the amount of the treating agent 
coming to the web can be controlled by changing the size and/or the hole 
distribution of the nozzle plate openings, the size and/or the hole distribution of 
the screen plate openings or, in some cases, by changing the size and/or the hole 

20 distribution of the openings of the chokings. As these members are easy and 
quick to change and they have an advantageous price, it is easy to change the size 
of the openings of the screen or nozzle plates. The size of the nozzle plate 
openings, for example, can easily be changed to correct the measuring profile. In 
this way, systematic errors or irregularities in the bottom web, among others, can 

25 be corrected. These include, for example, transverse changes in the bite and the 
porosity of the bottom web, which affect the absorption of the treating agent and 
other factors that have an impact on the manufacture and the final properties of 
the product. 

In the solution according to the invention, the adjustment of the side limit and the 
30 application width is easy; the limit becomes accurate, and no side bleeding 
occurs. The side limit and the application width can be adjusted by simply 
blocking the nozzle openings on the side the treating agent is fed by using a 
moving seal or a similar member. In that case, as the regulating member that 
blocks the openings can be located in a sealed chamber space, no leakage 
35 problems occur. The treating width can also be adjusted automatically by 
measuring the width of the web or the plate that is treated and by directing the 
sealing member to the desired distance from the edge or accurately next to the 
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edge. If the treating agent is fed to the feeding chamber from several feeding 
pipes fitted along the length of the machine in the transverse direction, it is 
preferable to adjust the feed rate of at least the outermost pipes either on the basis 
of the flow rate or the web's profile measurements. When required, this control 
5 method can be used to the extent of the entire treating width and its efficiency 
can be enhanced by dividing the feeding chamber by partitions into subchambers 
in the transverse direction of the web. On the other hand, when the treating width 
is changed, it is preferable to change the feed rate of the outermost feeding pipes. 

In addition to the objects mentioned above, the invention can advantageously be 
10 used in coimection with the inventions described in Fiimish patent applications 
990557 and 990008 for the application of both the coating or another treating 
agent, whereupon the coat weight is in fact adjusted by a separate doctor. 
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CLAIMS: 

1 . A method for applying a treating agent onto a moving surface, in which: 

- a treating agent is fed into at least one feeding chamber (3), and 

5 - the treating agent is directed from the feeding chamber (3) towards a moving 
surface (1), 

characterized in that 

- jets are formed from the treating agent by directing the agent through at least 
one nozzle plate (6) comprising openings (10) that are defined by the nozzle 

10 plate (6) around the entire periphery, and 

- the formed jets are applied directly onto the moving surface (1). 

2. A method according to claim 1, characterized in that the fomied jets are 
applied directly onto the surface of the web to be treated. 

3. A method according to claim 1, characterized in that the jets are directed at a 
15 surface that transfers the treating agent onto the surface of a web, such as a film 

transfer roll or a belt 

4. A method according to claim 1, characterized in that the jets are directed at 
the roll nip between the web to be treated and the surface that effects the transfer, 
whereupon part of the treating agent goes directly onto the web and part onto the 

20 surface that gets in contact with the web. 

5. A method according to claim 1, characterized in that the treating agent is fed 
through a screen plate (4) in the feeding chamber (3). 

6. A method according to any of the preceding claims, characterized in that, for 
example, for cleaning, the nozzle plate (6) is moved in the transversal direction to 

25 the direction of movement of the moving surface, so that part of the length of the 
nozzle plate (6) can be moved outside the width of the area to be treated of the 
moving surface. 

7. A method according to any of the preceding claims, characterized in that 
steam is blasted against at least the nozzle plate (6) to keep the plate (6) clean. 

30 8. A method according to any of claims 1 to 6, characterized in that a needle- 
shaped water jet (15) is directed at the openings (10) of the nozzle plate (6) to 
clean the openings (10). 
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9. A method according to any of claims 1 to 6, characterized in that an 
ultrasound is directed at the nozzle plate (6) to clean the plate. 

10. According to any of the preceding claims, characterized in that the amount 
of treating agent fed onto the web is measured on the basis of the volume flow 

5 measurement of the treating agent. 

11. An arrangement for spreading the treating agent onto a moving surface, 
comprising: 

• at least one feeding chamber (3), into which the treating agent can be fed, and 

- means (6, 10) for directing the treating agent from the feeding chamber (6) 
1 0 onto the moving surface, 

characterized in 

- at least one nozzle plate (6) that at least partly closes at least one feeding 
chamber (3), the plate comprising openings (10), which are defined by the 
nozzle plate (6) around the entire periphery, to form jets of the treating agent 

IS and directing them onto the moving surface. 

12. An arrangement according to claim 11, characterized in a screen plate (4) 
fitted in the feeding chamber (3) to screen the treating agent before directing it at 
the nozzle plate (6). 

13. An arrangement according to claim 1 1 or 12, characterized in a screen plate 
20 (6), the length of which is greater than the width of the area of the moving 

surface that is to be treated, and members (11) to move the screen plate (6) at 
least partly outside the width of the area to be treated, for example, for cleaning. 

14. An arrangement according to claim 11, 12 or 13, characterized in at least 
one steam nozzle (13) for blowing steam at least towards the nozzle plate (6). 

25 15. An arrangement according to claim 11, 12 or 13, characterized in at least 
one needle-shaped water jet, which can be directed at the openings (10) of the 
nozzle plate (6). 

16. An arrangement according to claim 12, characterized in a blade plate (12) 
that is fitted to move in the feeding chamber (3), so that at least one of its edges 

30 scrapes the screen plate (4) or the nozzle plate (6). 

17. A screen plate in an arrangement for spreading the treating agent onto a 
moving surface, comprising: 

- at least one feeding chamber (3), into which the treating agent can be fed, and 
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- members (6, 10) for directing the treating agent from the feeding chamber (6) 
onto the moving surface, 

characterized in that the screen plate (6) has openings (10) that are defined by 
the nozzle plate (6) around the entire periphery. 

18. A screen plate according to claim 17, characterized in that the screen plate 
(6) comprises one row of openings. 

19. A screen plate according to claim 17, characterized in that the screen plate 
(6) comprises several rows of openings. 



wo 01/02098 



PCT/FIOO/00599 



1/3 




Fig. 1 



wo 01/02098 



PCT/FI00/0OS99 



2/3 




8 <^ 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/FI 00/00599 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC7: B05B 1/20, D21H 23/50 u u . , r , ^^^r 

According to InlemationiJ Patent Clmificarion (IPC) or to both nauonal dassiTicaUon and IPC 



B. FIELDS SEARCHED 



Minimum documenution searched (classification system followed by classification symbols) 

IPC7: B05B, B05C, D21H 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,OK,FI,NO classes as above 



Electronic data base consulted during the international seardi (name of data base and, where practicable, search terms used) 



V/PI.EDOC.PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Ctation of document, with indication, where appropriate, of the relevant passages 



Relevant to cl^m No. 



EP 0682571 81 (SUNDHOLM, PATRICK ET AL), 

22 November 1995 (22.11.95), figures 1-5, claim 1 



US 4105162 A (MORDEKI DRORI), 8 August 1978 
(08.08.78), figures 1-6 



WO 9913158 Al (RUNTECH SYSTEMS OY) , 18 March 1999 
(18.03.99). figure 2, claims 1,2 



FR 2173546 A (BRUCKNER APPARATEBAU G.M.B.H.), 
5 October 1973 (05.10.73), figures 1,3 



1-19 



1-19 



1-19 



3,4 



Further documents are listed in the continuation of Box C. \ See patent family annex. 



* Special categories of died documents 

'A' document defining the general state of the art whicfa is not considered 

to be of particular rdevance 
"E* criier document but published on or after the intemationa] filing date 
'L* document whid) may throw doubts on priority claim(s) or ufiich is 

cited to establiA the publication dau of another citation or other 

spedal reason (as i^edfied) 
'O* document rcfening to an oral disdosure, use, exhibition or other 

means 

•p' document published prior to the international filing date but later than 
the priority date daimed 



later document publidted after the intematianal filing daU or priority 
date and not in conflict with the application but dted to understand 
the prindple or theory underlying the invention 

"X* document of particular rdevance: the daimed invention cannot be 
considered novd or cannot be considered to involve an inventive 
Step whm the document is taken alone 

"Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such comtainasiGn 
bang obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



4 October 2000 



Date of mailing of the international search report 

1 "2 -10- 2000 



Name and mailing address of the ISA/ 

Swedish Patent Offic 

Box 5055, S-102 42 STOCKHOLM 

Facsimile No. + 46 8 666 02 86 



Authorized ofllcer 



Lars Ekeberg/MP 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1997> 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/FI 00/00599 



C (ContinuaUon). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of ihe relevant passages 



US 4817875 A (DAVID KARMELI ET AL) . 4 April 1989 
(04.04.89), figures 1-5 



Relevant to claim N< 



H9 



Form PCT/IS A/210 (conunuation m' nicond f'rvei) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



01/08/00 



International application No. 

PCT/FI 00/00599 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



SE 


0682571 


T3 




AU 


5421794 


A 


08/06/94 


BR 


9307399 


A 


31/08/99 


CA 


2148505 


A 


26/05/94 


OE 


69323438 


D.T 


24/06/99 


FI 


96894 B,C 


31/05/96 


FI 


925045 


A 


07/05/94 


FI 


934890 


A 


07/05/94 


WO 


9411116 


A 


26/05/94 



EP 



0682571 B 



22/11/95 



US 


4105162 


A 


08/08/78 


FR 


2366790 A 


05/05/78 










GB 


1588175 A 


15/04/81 










XL 


50650 A 


31/05/79 










IT 


1088014 B 


04/06/85 










ZA 


7706045 A 


28/06/78 


wo 


9913158 


Al 


18/03/99 


AU 


8981798 A 


29/03/99 










EP 


1021622 A 


26/07/00 










FI 


973640 A 


10/03/99 










US 


6006443 A 


28/12/99 


FR 


2173546 


A 


05/10/73 


DE 


2208016 A 


06/09/73 










GB 


1398675 A 


25/06/75 










IT 


983341 B 


31/10/74 










JP 


48093776 A 


04/12/73 


US 


4817875 


A 


04/04/89 


AU 


610355 B 


16/05/91 










AU 


3114289 A 


13/09/90 










AU 


4183799 A 


29/11/99 










DE 


3913619 A 


31/10/90 



Form PCT/ISA/210 (patent family annex) (July 1992) 



RECORD COPY 



POT REQUEST VAL 236 pct 

Original (for SUBMISSION) - printed on 29.06.2000 10:34:00 AM 



0 

0-1 


F r receiving Office us nly 

International Application No. 


PCT/riOO /00599 


0-2 


International Filing Date 


2 9 JUN 2008 0 9- ^- oo] 


0-3 


Name of receiving Office and "PCT 
International Application" 


The Finnish Patent Office 
PCT International Application 




0-4 

0-4-1 


Form - PCT/RO/101 PCT Request 

Prepared using 


PCT-EASY Version 2.90 
(updated 10.05.2000) 


0-5 


Petition 

The undersigned requests that the 
present international application be 
processed according to the Patent 
Cooperation Treaty 




0-6 


Receiving Office (specified by the 
applicant) 


National Board, or Patients ana 
Registration (Finland) (RO/FI) 


0-7 


Applicant's or agent's file reference 


VAL 236 PCT 


1 


Title of invention 


METHOD AND APPARATUS FOR SPREADING 
TREATING AGENT ON A MOVING WEB 


II 

n-1 

11-2 
11-4 

11-6 
M-7 

11-8 
11-9 


Applicant 

This person is: 

Applicant for 
Name 

State of nationality 
State of residence 
Telephone No. 
Facsimile No. 


applicant only- 
all desicfnated States except US 
VAIiMET CORPORATION 
jf ao X aninjca wu 7 a 
FIN-00130 Helsinki 
Finland 
FI 
FI 

+358-020 484 100 
+358-020 484 101 


III-1 

IIM-1 

III-1-2 

in-1^ 

111-1-5 

III-1-6 
III-1-7 


Applicant and/or inventor 
This person is: 

Applicant for 

Name (LAST. First) 

Address: 

State of nationality 
State of residence 


applicant and inventor 
US only 

RANTANEN, Rauno 

Oksalaninaki 

FIN-40950 Muurame 

Finland 

FI 

FI 



PGT/Fl 00/00599 

2/4 

PCT REQUEST VAL 236 PCT 

Original (for SUBMISSION) - printed on 29.06.2000 10:34:00 AM 



IV-1 

IV-1-1 


Agent or comm n repres ntativ ; or 

aaaross t r c rresponcjenco 
The person Identified below is 
hereby/has been appointed to act on 
behalf of the applicant(s) before the 
competent International Authorities as: 
Name 


agen^ 

SEPPO LAXNE OY 


IV-1 -2 


Address: 


1 tamer enkatu 3 B 
FIN- 00180 Helsinki 
Finland 


IV-1-3 


Telephone No. 


+358-9-68 59 560 


IV-1-4 


Facsimile No. 


+358-9-68 595 610 


IV-1 -5 


e-mail 


seppo • laine@selpat • £i 


V 


Designation of States 




V-1 


Regional Patent 

(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designation(s) concemed) 


AP: GH GM KE LS MW MZ SD SL SZ TZ UG ZW 
and euiy other State which is a 
Contracting State of the Harare Protocol 
smd of the PCT 

EA: AM AZ BY KG KZ MD RU TJ TM and any 
other State which is a Contracting State 
of the Eurasian Patent Convention euid of 
the PCT 

EP: AT BE CH&LI CY DE DK ES FI FR GB GR 
IE IT LU MC NL PT SE and any other State 
which is a Contracting State of the 
European Patent Convention and of the 
PCT 

OA: BF BJ CF CG CI CM GA GN GW ML MR NE 
SN TD TG and amy other State which is a 
member State of OAPI and a Contracting 

State of the PCT 


v-2 


National Patent 

(other kinds of protection or treatment, if 
any. are specified between parentheses 
after the designation (s) concemed) 


AE AG AL AM AT (patent and utility 
model) AU AZ BA BB BG BR BY BZ CA CH&LI 
CN CR CU CZ (patent and utility model) 
DE (patent suid utility model) DK (patent 
and utility model) DM DZ EE (patent and 
utility model) ES FI (patent and utility 
model) GB GD GE GH GM HR HU ID IL IN IS 
JP KE KG KP KR KZ LC LK LR LS LT LU LV 
MA MD MG MK MN MW MX MZ NO NZ PL PT RO 
RU SD SE SG SI SK (patent and utility 
model) SL TJ TM TR TT TZ UA UG US UZ VN 
YU ZA ZW 



PCT/FI 00/00599 



3/4 

PCT REQUEST val236PCT 

Original (for SUBMISSION) - print d on 29.06.2000 10:34:00 AM 



V-5 


Precauti nary Designation Statement 

In addition to the designations made 
under items V-1 . V-2 and V-3. the 
applicant also makes under Rule 4.9(b) 
all designations which would be 
permitted under the PCT except any 
designation(s) of the State(s) indicated 
under item V-6 below. The applicant 

Hor'laroQ that thocA arlHitinnsil 

designations are subject to confirmation 
and that any designation which is not 
confirmed before the expiration of 1 5 
months from the priority date is to be 
regarded as withdrawn by the applicant 
at the expiration of that time limit. 




V-6 


Exclusion(s) from precautionary 
designations 


NONE 


VI-1 

VI-1-1 


Priority claim of earlier national 
application 

Filing date 


30 June 1999 (30.06.1999) 


VI-1 -2 


Number 


991498 




VI-1 -3 


Country 


FI 




VI-2 


Priority document rec|uest 

The receiving Office is requested to 
prepare and transmit to the International 
DUicaU a ceruiicu \Aj\jy ui uic caiiici 

application(s) identified above as 

item(s): 


VI-1 


vii-1 


International Searchina Authoritv 
Chosen 


Swedish Patent Office (ISA/SE) 


Vlil 


Check list 


number of sheets 


electronic file(s) attached 


VIIM 


Request 


4 




VIII-2 


Description 


13 




VIII-3 


Claims 


4 




VIIM 


Abstract 


1 


val2 3 6txt . txt 


VI 11-5 


Drawings 


3 




VIU-7 


TOTAL 


25 




Accompanying items 


paper document(s) attached 


electronic file(s) attached 


Vlll-8 


Fee calculation sheet 






VIII-9 


Separate signed power of attorney 


✓ 




VIIM6 


PCT-EASY diskette 




diskette 


VIII-17 


Other (specified): 


Copy of official 
action 




VIII-18 


Figure of the drawings which should 
accompany the abstract 


1 


Vlil-19 


Language of filing of the international 
application 


Finnish 




Signature of applicant or agent 






IX-1-1 


Name 


^EPVO LAMfE OY 




IX-1-2 


Name of signatory ^ 


Simo Hovi 






FOR RECEIVING OFFICE USE ONLY 


10-1 


Dat f actual receipt f the 

purp rted international applicati n 


2 9 JUN 2000 (2 


9 -06- 2000) 



^^T/FI 00/00599 



4/4 

PCT REQUEST VAL236PCT 

Original (for SUBMISSION) - printed on 29.06.2000 10:34:00 AM 



10-2 

10-2-1 
10-2-2 


Drawings: 

Receiv d 
Not received 




10-3 


Corrected date of actual receipt due 
to later but timely received papers or 
drawings completing the purported 
international application 




10-4 


Date of timely receipt of the required 
corrections under PCT Article 11(2) 




10-5 


International Searching Authority 


ISA/SE 


10-6 


Transmittal of search copy delayed 
until search fee is paid 




FOR INTERNATIONAL BUREAU USE ONLY 


11-1 


Date of receipt of the record copy by 
the International Bureau 


25 JUL 2000 ( 2 5.07 00 ) 





8 2 



Fig. 1 



2/3 



PCTrlm 0 / 0 0 5 9 9 




8 <^ 

6b 



^Fl 00/00599 



1 

Menetelma ja sovitelma kasittelyaineen levittamiseksi liikkuvalle pinnalle 

Keksinnon kohteena on patenttivaatimuksen 1 johdannon mukainen menetelma ka- 
5 sittelyaineen, kuten pintaliiman, veden tai paallysteseoksen levittamiseksi rainan 

ominaisuuksien muuttamiseksi tukemattomana suihkuna kasiteltavan rainan pinnalle tai 
pinnalle, joka siirtaa kasittelyaineen rainan pinnalle. Keksintoa voidaan soveltaa myos 
levymaisten tuotteiden kasittelyyn esimerkiksi tela- tai verhopaallystimien sijaan. 

10 Keksinnon kohteena on myos sovitelma menetelman toteuttamiseksi. 

Paperin ja kartongin paallystyksessa ja kasittelyssa kaytetaan nykyisin monenlaisia 
menetelmia. Paallystys tehdaan usein kaksivaiheisesti siten, etta rainalle levitetaan ensin 
paallystetta ja lopullinen paallystekerros tehdaan erikseen kaavinteralla, sauvalla tai 

15 ilmahaijalla. Kaytossa on myos kasittelymenetelmia, joilla kasittelyaineen maara 
saadaan oikeaksi ja riittavan tasaiseksi ilman kaavintaa. Tallaisia menetelmia ovat 
esimerkiksi spraypaallystys ja joissain tapauksissa jet- tai verhopaallystys. Lyhyt- 
viipymapaallystyksessa paallystekerros tai liimakerros tasoitetaan valittomasti 
applikoinnin yhteydessa applikointikammion rajaavan kaavinteran tai -sauvan avuUa. 

20 Kasittelyaineen levitystapa ja tasoitustapa vaikuttaa tuotteen ominaisuuksiin ja 

kasittelytavan valinnalla voidaan siten saada aikaan eri kayttotarkoituksiin sopivia 
lopputuotelaatuja. 

Useimmat kaytossa olevat kasittelyaineen levityslaitteet ovat suuria ja monimutkaisia. 

25 Kaikilla laitteilla on tuotteen laatuun, tuotantonopeuteen ja, muihin seikkoihin liittyvia 
toimintarajoituksia, joiden takia ne soveltuvat tavallisesti vain rajoitetun tuote- 
valikoiman valmistukseen. Tilaa vievien laitteiden sovittaminen vanhojen laitteiden 
tilalle koneiden uusinnoissa on vaikeaa ja rajoittaa modernisoinneissa kaytettavissa 
olevia vaihtoehtoja. Yksi useimpien kaytossa olevien applikointil^tteiden ongelma on 

30 se, etta laitteissa kaytetaan suurta ylivirtausta ja applikointimaaraa, joUoin osa 

paallysteesta palautetaan paluuvirtauksena joko applikointilaitteelta tai kaapimelta 
sailioon, josta se pumpataan takaisin applikointilaitteelle. Talloin kasittelyaine joutuu 
tekemisiin ilman kanssa ja siihen muodostuu ilmakuplia, jotka on poistettava 
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kasittelyaineen kierron aikana ennen kuin ainetta voidaan syottaa uudelleen applikointi- 
laitteelle. Ilman poisto on vaikeaa ja ilmanpoistolaitteet ovat kalliita. Paluukierrossa 
kasittelyaineen likaantuminen ja muu saastuminen voi tapahtua helposti ja aineen 
puhtaana pysyminen on varmistettava. Kasittelyaineen joukkoon on tavallisesti myos 
5 lisattava biosideja bakteerikasvun estamiseksi, mika aiheuttaa monenlaisia ongelmia. 
Niinpa uusille paperi- ja kartonkirainojen kasittelymenetelmille on tarvetta. Erityisesti 
kartongin valmistuksessa olisi tarpeen saada aikaan sellainen menetelma ja laite 
pintaliiman levittamiseksi rainan pinnalle, joUa pystyttaisiin levittamaan rainan pinnalle 
riittava maara liimaa huomattavasti aikaisempaa suuremmalla nopeudella, mutta joka 
10 olisi kustannuksiltaan riittavan eduUinen myos tuotantomaaraltaan pienille 

kartonkikoneille. Erityisen suuri ongelma on myos liimamaaran ja -profiilin saato 
tuotannossa. 

Keksinnon tarkoituksena on aikaansaada aivan uudentyyppinen menetelma ja laite, 
15 jonka avuUa edella kuvatut tunnetun tekniikan ongelmat on mahdoUista ratkaista. 

Keksinto perustuu siihen, etta kasittelyaine levitetaan rainalle tai siirtavalle liikkuvalle 
pinnalle useista rinnakkain sovitetuista rei*ista , jotka on muodostettu levymaiseen 
kappaleeseen siten, etta levy ymparoi reikia koko reian ulkokehalta, joUoin suihkun 
20 rajaa levymaiseen kappaleeseen tehty reika. 

Levymaisella kappaleella tarkoitetaan tassa yhteydessa myos ei tasomaisia kappaleita 
kuten esimerkiksi putken seinamaa, missa on keksinnon mukaisia reikia. 

25 Tasmallisemmin sanottuna keksinnon mukaiselle kasittelyaineen 

levittamismenetelmalle tunnusomaista se, mika on esitetty patenttivaatimuksen 1 
tunnusmerkkiosassa. 

Keksinnon mukaiselle laitteelle on puolestaan tunnusomaista se, mita on esitetty 
30 patenttivaatimuksen XX tunnusmerkkiosassa. 

Keksinnon avuUa saavutetaan huomattavia etuja. 
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Keksinnon avuUa saadaan aikaan erittain yksinkertainen ja toimintavarma laite 
kasittelyaineen levittamiseksi suoraan tai epasuorasti liikkuvan kartonki- tai paperiradan 
pinnalle. Laitetta voidaan kayttaa muidenkin materiaalien kasittelyyn, esimerkiksi 
muovisen tarramateriaalin liimaukseen tai lujitekuitumattojen kasittelyyn. Laitteeseen 
5 kuuluu periaatteessa vain yksinkertainen suutinpalkki ja elimet sen kannattelemiseksi 

rainan laheisyydessa. Laitteesta voidaan tehda erittain kapea, joten se sopii jopa telan ja 
tulevan rainan valiseen kitaan. Siten laitetta voidaan kayttaa monissa sellaisissa 
paikoissa, missa kasittelyaineen applikointi on ollut vaikeaa tai mahdotonta ja laite 
voidaan sijoittaa jopa valmistuslinjoille, joilla ei aikaisemmin ole kaytetty minkaanlaista 
10 kasittelya juoksevalla kasittelyaineella. Talloin tulee kyseeseen lahinna kostutus vedella 
tai pienen pintaliimamaaran applikointi ellei riittavaa kuivatustehoa ole kaytossa. 
Keksinnon eras sovellusmuoto on tasaisen vesifilmin syotto paperikoneen telan, hihnan 
tai vastaavan pesussa, missa tarvitaan tarkka vesimaara filmimuotoisena. 

1 5 Keksintoa voidaan soveltaa myos rainojen jatkojalostuksessa esimerkiksi 

tarramateriaalien liimapinnan valmistuksessa. Menetelma toimii hyvin suurella 
nopeusalueella, joten sita voidaan soveltaa laitteistouusinnoissa, joissa 
valmistusnopeudet jaavat viela alhaisiksi seka uusissa koneissa, joUoin tuotantonopeus 
voi oUa huomattavan suurikin. Laitteen kasittelyaineen annostelumaaran saatoalue on 

20 suuri ja sen avuUa paastaan korkeisiin applikoituihin paallystemaariin jo yhdella 

applikointikerralla. laitetta voidaan kuitenkin kayttaa kaksi- tai useampivaiheiseen 
paallystysalustan kasittelyyn joko ns. wet-on-vs^et kasittelyna, missa edellisen kerroksen 
paalle levitetaan seuraava kasittelyainekerros ennen kuin edellisen kerroksen kuivumista 
tai kuivaamista. Kerrokset voidaan tietenkin kuivata joko kokonaan tai osittain kuten 

25 perinteisessa paallystyksessa tehdaan. Samaa laitetta voidaan kayttaa monenlaisten 
kasittelyaineiden levittamiseen. Laite sopii veden, liimaseosten ja paallysteseosten 
kasittelyyn varsin pienilla rakenteellisilla muutoksilla. Kun kasittelyaineen syottS 
tapahtuu ohueen suutinlevyyn tehtyjen, levyn rajaavien reikien kautta, 
kasittelyainesuihkuista saadaan yhtenaisia siten, etta ilman sekoittuminen 

30 kasittelyaineeseen on vahaista ja kasittelyaineen suihkun massa ja impulssivoima ovat 
suuret, jolloin aine siirtyy ja kiinnittyy hyvin liikkuvaan pintaan jopa pinnan mukanaan 
kuljettaman ilmakerroksen lapi. Varsinkin suurilla kasiteltavan alustan nopeuksilla on 
kuitenkin eduUista kayttaa ennen paallystinta elinta, jolla poistetaan alustan mukana 
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kulkevan ilman haitallinen vaikutus kasittelyaineen siirtymiseen liikkuvaan pintaan. 
Tama elin voi oUa esimerkiksi levymainen kappale lahella liikkuvaa pintaa tai siihen 
koskettava levymainen kappale tai imuelin. Jos elin on koskettava, sita on eduUista 
voidella tai pesta esimerkiksi hoyry-, hoyry + ilma- tai vesisumutuksella. 

5 

Laite vaatii vain vahan varustusta, eli ajosailio, reunakaapimet ja joissain tapauksissa 
jopa ilmanpoistolaite voidaan jattaa pois. Esimerkiksi pintaliimauksessa 
pintaliimatarkkelys voidaan johtaa eduUisesti laitteeseen suoraan liuoksen 
valmistamiseen kaytettavalta jet-keittimelta. Laitetta voidaan kayttaa ilman kaavintaa, 

10 jolloin ilman kanssa kosketukseen paasevaa kasittelyainevirtaa ei ole eika ilmaa paase 
sekoittumaan kasittelyaineeseen. Laitetta voidaan kayttaa joko taysin ilman 
paluukiertoa, jolloin kaikki applikointilaitteen syottokammioon sybtettava aine 
levitetaan rainalle, tai jos syottokammioon jaijestetaan lapivirtaus kammion 
huuhtelemiseksi se on ilmatiivis ja hapeton . Erityisesti liimaseoksilla ongelmallinen 

15 bakteerikasvu estyy nain myos tassa tapauksessa eika kasittelyainetta tarvitse seostaa 
biosideilla. Esimerkiksi laitteen puhdistuksen ja pesun yhteydessa syntyvat jatevedet 
eivat talloin haittaa tehtaan vedenpuhdistusjarjestelman toimintaa. Koska ajosailiota ei 
tarvita, lajin vaihto erilaiselle kasittelyaineseokselle on nopeaa. Sellaiset kasittelyaineet, 
joiden viskositeetti on alhainen, leviavat helpommin kasiteltavalle pinnalle. 

20 Korkeaviskoottisilla aineilla ja muuUoinkin voidaan tarvittaessa kayttaa kaavinsauvaa 
tai teraa mahdollisesti syntyvan viirukkuuden tasoittamiseksi, mutta talloinkin on 
edullista, etta annosteltava maara pidetaan lahella lopuUista haluttua 
kasittelyainemaaraa. 

25 Laite toimii hyvin myos korkeilla kasittelyaineen lampotiloilla, joten kasittelyaineen 

lampotilaa saatamalla voidaan vaikuttaa sen viskositeettiin ja muihinkin ominaisuuksiin. 
Kuten edella jo on mainittu, keksintoa voidaan soveltaa monille erilaisille aineille, eli se 
on sovitettavissa eri tavoin virtaaville aineille ja jopa paljon kiintoaineita sisaltavia 
korkeaviskositeettisia aineita voidaan kasitella keksinnon mukaisella tavalla koska 

30 pienilapimittaiset virtausteiden osat ovat erittain lyhyet eivatka siten esta 

korkeaviskoottisenkaan seoksen virtausta. Tasta syysta laite ei myoskaan tukkeudu 
helposti ja se on helppo puhdistaa joko kasin tai erilaisilla automaattisilla 
puhdistuslaitteilla. Periaatteessa sovitelman ainut kuluva osa on levy, johon on tehty 



5 



PWFI 00/00599 



kasittelyainesuihkun rajaavat reiat. mutta koska applikoitavan aineen maara riippuu 
myos aineen syOttopaineesta, reikien mahdoUinen kuluminen on helppo kompensoida 
annostelupainetta muuttamalla. Tosin kulumista tapahtuu vain kiinteita aineita 
sisaltavilla paallysteseoksilla ja liimaa tai vetta annosteltaessa kuluminen on 
kaytannfissa kaytettavilla pienilla paineilla olematonta ja hyvin pienta kiinteita aineita 
sisaltavilla paallysteseoksilla. 

Keksinto soveltuu hyvin monikerroskartonkien valmistukseen ja sen avuUa on helppo 
annostella kerrokset sitovaa liimaa kerrosten valiin. Keksintoa voidaan kayttaa myos 
paallysteen tai liiman applikointiin rainalle sen oUessa puolimarassa tilassa, eli ennen 
lopullista kuivatusta. Talloin annostelu voi tapahtua koneen kuivatusosalla, 
puristinosalla tai viiraosalla esimerkiksi suoraan nippiin, hihnalle, telalle tai suoraan 
rmnan pintaan. 

Keksintea tarkastellaan seuraavassa esimerkkien avulla ja oheisiin piirustuksiin viitaten. 

Kuvio 1 esittaa yhta keksinndn mukaista sovitelmaa sivulta poikkileikkauksena. 

Kuvio 2 esittaa yhta keksinndn mukaista sovitelmaa ylhaalta. 

Kuvio 3 esittaa yhta keksinnon suoritusmuotoa sivuha poikkileikkauksena. 

Kuviossa 1 filminsiirtotelan 1 laheisyyteen on sovitettu applikointilaite, joka soveltuu 
parhaiten asennettavaksi liikkuvan rainan sivulle, paalle tai filminsiirtopaallystimen 1 
applikointilaitteeksi kuten tassa esimerkissa. Jos applikointilaitetta kaytetaan 
kasittelyaineen levittamiseen suoraan rainalle rainaa voidaan tukea applikointipuoleen 
nahden vastakkaiselta puoleka telalla, hihnalla, viiralla tai muuUa tukielimella. 
Samanaikaisessa molemminpuolisessa kasittelyssa rainaan vastakkaisilla puoliUa osuvat 
suihkut tukevat my6s sinansa rainaa. Laite koostuu runkokotelosta 2, johon on 
muodostettu syottdkammio 3. Sydttdkammion 3 sulkee sihtilevy 4, joka on puristettu 
kiinni runkoon 2 valikkeelia 7. Vaiikkeessa 7 on sybttdkammion 3 kohdalla aukko, 
jonka sulkee kiinnityspaloilla 8 valikkeen 7 paalle kiinnitetty suutinlevy 6. Siten 
suutinlevyn ja sihtilevyn 6 valiin muodostuu valikammio 5. Runkokotelo 2, valike 7 ja 



PCWl 00/00599 

6 

kiinnityspalat 8 voidaan kiinnittaa yhteen esimerkiksi paineletkuilla ja jousilla siten, etta 
paineletkujen paine poistettaessa jouset avaavat nama elimet erilleen ja sihtilevy ja 
suutinlevy voidaan vaihtaa. 

Laite toimii siten, etta sy6tt6kaminioon 3 syotetaan kasittelyainetta, joka on 
kayttokohteen mukaan vetta, liimaa, paallysteseosta tai muuta valmistettavan rainan 
kasittelyyn kaytettavaa juoksevaa ainetta. Sihtilevyssa 4 on reikia 9, joiden lapimitta on 
edullisesti suutinlevyn suutinreikia 10 pienempi. Sy6tt6kanunioon 3 syotettava 
kasittelyaine kulkeutuu sihtilevyn 4 lapi ja kasittelyaineessa mahdoUisesti olevat 
kiinteat epapuhtaudet jaavat syottokammioon, josta ne voidaan poistaa kierrattamalla 
ylimaara kasittelyainetta syottokammiossa tai laitteen pesun yhteydessa. Yksi edullinen 
tapa puhdistaa sihtilevya ajon aikana on kelata sita edestakaisin laitteen paadyssa 
oleviin pesukammioihin ruUaile ja pesta sihtilevya esimerkiksi puhdistuskammiossa 
kierratettavalla kasittelyaineella, mika sihdataan tassa pesukierrossa. Sihtilevya 4 ei 
valttamatta tarvita ksukilla kaytettavilla aineilla. Jos laitetta kaytetaan rainan 
kostuttamiseen, sihti voidaan vetta tai hoyrya annosteltaessa jattaa poiskin, mutta 
kiinteita aineita sisaltavia paallysteseoksia, liuoksia, emulsioita tai vastaa\ia 
levitettaessa sihti on usein tarpeen, silla vaikka paallysteeseen muodostuneet kokkareet 
eivat valttamatta tukikaan suutinlevya, ne voivat aiheuttaa virheita paailystyskerrokseen. 

Valikammiosta 5 kasittelyaine kulkee suutinreikien 10 lapi. Rei'issa 10 kasittelyaineesta 
muodostuu suihkuja, jotka ohjautuvat vastakkaista pintaa, tassa tapauksessa 
filminsiirtotelaa 1, kohti. Suihkujen lapimitta on hyvin pieni, mutta suihkut eivat hajoa 
sumuksi, joUoin niiden massa ja impulssivoima ovat suuret verrattuna spraysumuun ja 
kasittelyaine kiinnittyy hyvin pintaan, johon se osuu ja suihku pystyy lapaisemaan 
hyvin liikkuvan rainan kuljettaman ilmakerroksenkin. Teraksesta valmistetun 
suutinlevyn 6 paksuus voi olla n. 0,1 - 0,5 mm ja sen kiinnityskappaleiden 8 valiin 
jaavan tukemattoman alueen leveys 0,5 - 2 mm. Jos valikammion paine suutinlevya 
vasten on 0,1 bar, suutinlevyyn ja laitteen tiivistimiin kohdistuvat voimat ovat pienia, 
joUoin suutinlevy voi olla ohut ja tiivistaminen on helppoa. Jos suutinreikien halkaisija 
on 0,1 - 0,7 mm, muodostettujen reikien 10 halkaisijan suhde levyn paksuuteen eli reian 
pituuteen on suuri, mutta tavallisesti alle 1. Koska reika on hyvin lyhyt siihen ei paase 
muodostumaan tukkeumaa reikaan asteittain tarttuvasta materiaalista vaan reikaa 
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pienemmat partikkelit menevat helposti lapi. Siten reikaan ei voi jaada helposti 
tukkeavaa ainetta. Lake toimii suurillakin kasiteltavan aineen syottopaineilla, mutta 
talloin reikakokoa taytyy pienentaa aina paineen noustessa ja voidaan joutua kayttamaan 
epakaytannoUisen pienta reikakokoa. Vastaavasti suihkun nopeus kasvaa, joten suurta 

5 iskeytymisnopeutta tarvittaessa voidaan painetta nostaa. Suutinlevyn pinnat on helppo 
puhdistaa virtauksella tai kaapimalla, joten reikien paalle suutinlevylle keraantyva aine 
ei paase tukkeamaan reikia. Kuitenkin paaperiaate on, etta ennen suutinlevya oleva 
sihtilevy on erittain tihea verrattuna suutinlevyn reikakokoon, joUoin tukkeavia aineita 
ei suutinlevylle paase. Myos suutinlevy voidaan tehda poikittaissuunnassa 

10 traversoivaksi, jolloin siita voidaan pesta jatkuvatoimisesti tai jaksoittain. Talloin on 
eduUista, etta suutinlevyn molemmille puolille jarjestetaan alipainekammio, josta 
imetaan mahdoUisesti tiivistimista vuotava paallysteaine pois laitteesta. 
Pesuimukanavaan voidaan myos johtaa nestetta mahdoUisesti esimerkiksi saostumista 
aiheutuvan tukkeutumisvaaran poistamiseksi. 

15 

Jos kasittelyaineella on suuri pintaenergia ja yksittaiset suihkut kuroutuvat toisiinsa, on 
eduUista kayttaa yksirivista suutinlevya, jossa reikien valiset kannakset ovat 
mahdoUisimman pienet, jolloin saadaan aikaan yhtenainen verhomainen 
paallystyssuihku. Tassa sovelluksessa voi oUa eduUista lisata kasittelyaineen 

20 pintaenergiaa tai filminmuodostusta lisaamaUa sopivaa lisaainetta 

kasittelyaineseokseen. Tavallisesti kuitenkin on parempi pitaa yksittaiset suihkut 
erillaan toisistaan siten, etta ne muodostavat vasta paaUystysalustan kohdatessaan 
yhtenaisen filmimaisen paaUysteen. Talloin on eduUista kayttaa useampirivista 
suutinlevya, jolloin reiat voivat oUa etaalla toisistaan ja kuitenkin profiilisuunnassa 

25 saadaan hyva peitto siten, etta reikien valimatka profiiHsuunnassa haluttu. Reikariveja 
voi oUa kaksi, kolme tai useampia. Suutinlevyn ulkopinta voidaan kasiteUa 
kasittelyainetta hylkivaUa pinnoitteella kuroutumisen estamiseksi. PinnoitteeUa voidaan 
estaa tai vahentaa yksittaisten suihkujen kuroutumista kimpuiksi ja koskettaminen 
toisiinsa suutinlevyn pinnassa. Kasittelyaineeksi sopii useissa tapauksissa 

30 polytetrafluorieteeni (teflon®). Pinnoitekasittely estaa myos kasittelyainetta tarttumasta 
suutinlevyn ulkopintaan ja aiheuttamasta kasittelyaineen valumaa suutinpintaa pitkin ja 
siita aiheutuvaa kasittelyaineen tippumista kasiteltavalle pinnalle hallitsemattomasti. 
Suutinlevy voidaan myos muotoilla siten, etta se on ulospain kaareva tai etta reikarivia 



PC nlro 0 / 0 0 5 9 9 

8 

rajaavat teravat listamaiset ulokkeet. Tassa suoritusmuodossa voidaan yksittaisten 
suihkujen pintaenergiaa vahentaa kemikaaleilla. Edella esitetyn perusteella suihkun 
tyyppia voidaan muunnella kayttokohteen vaatimusten mukaan muuan muassa 
reikavalia muuttelemalla. 

Laitteeseen on eduUista liittaa saatolaitteet suihkun kulman ja suihkun etaisyyden 
saatamiseksi. Talla hetkella eduUisin suihkutustapa on lievasti myotavirtaan kasitehavan 
pinnan kulkusuuntaan nahden ja suihkutusetaisyys on muutamia tai muutamia 
kymmenia millimetreja. Liima on eduUista levittaa rainan pintaan saadettavan 
etaisyyden paahan nipista, jolloin sen tunkeumaa rainaan voidaan saataa tai erityisesti 
filminsiirtopuristinpintaliimauksessa rainan toisen puolen liima voidaan annostella 
suoraan rainan pintaan ennen nippia ja toisen puolen liima voidaan annostella 
liimapuristimen toisen telan pinnalle. 

Kun kartonkia kasitellaan liimalla, suurimman lujuuden lisayksen saavuttamiseksi on 
tarkeata annostella liimaa rainalle niin paljon kuin se pystyy vastaanottamaan. Talloin 
on vaarana, etta liima tekee rainan ja filminsiirtotelan nippiin lammikon 
annostelumaaran kasvaessa liian suureksi, jolloin liimaa roiskuu lammikosta 
ymparistoon, Lammikon muodostumista edekaa ns. minilammikon muodostuminen, 
joten ajotapa voidaan automatisoida kuvaamalla nippia videokameralla ja kasittelemalla 
kuvaa kuvankasittelyohjelmalla. Talloin lammikon muodostumista seurataan kameralla 
ja kun lammikko kasvaa liian suureksi, annostelumaaraa pienennetaan liimavirtausta 
saatamalla kuva-analyysin perusteella. Jos lammikko kasvaa liian suureksi, liima 
roiskuu lammikosta ja likaa koneen. Vahainen minilammikon muodostuminen ei viela 
aiheuta haitallista roiskumista, joten sen muodostumista voidaan pitaa indikaationa 
suurimmasta mahdoUisesta annostelumaarasta. 

Kun kone on pysaytetty ja laitteistoa kaynnistetaan uudestaan, kaynnistys on eduUista 
aloittaa vedella, minka jalkeen aloitetaan varsinaisen kasittelyaineen syotto. Aloituksen 
aikana vesi tai kasittelyaine voidaan syottaa kouruun, joka asetetaan suihkun eteen ja 
poistetaan kun tuotantoon sopivat kasittelyolosuhteet on saavutettu. 



9 
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Joissain tapauksissa suutinlevya 6 tai sihtilevya 4 on tarpeen puhdistaa kaytbn aikana. 
Kuviossa 1 on esitetty kolme mahdoUista puhdistustapaa. Sihtilevyn 4 puhdistamiseksi 
on syottokammioon 4 sijoitettu kammion suuntainen teralevy 12, jonka yksi reuna on 
sihtilevyn 4 syottokammion 3 puoleista pintaa vasten. Teralevya 12 voidaan liikuttaa 
5 kammion suunnassa, joUoin se kaapii irti mahdolliset sihtilevyn 4 kammion 3 

puoleiseen pintaa kiinnittyneet epapuhtaudet. Suutinlevyn 4 kasiteltavan pinnan 
puoleiseen pintaan saattaa kuivaa kiinni kasiteltavaa ainetta. Tama voidaan estaa 
hoyrysuihkutuksen avuUa puhaltamalla suutinlevya 6 vasten hoyrya suutinlevyn rinnalle 
sijoitetuista hoyrysuuttimista. Hoyrysuuttimet voidaan muodostaa yksinkertaisesti 

10 tekemalla sopivan kokoisia reikia suoraan hoyryputkeen 13 tai kayttamalla yhta tai 

useampaa traversoivaa suutinta. Hoyryputken 13 ymparille on sovitettu keruukaukalo 
14, johon kondensoitunut hoyry ja hoyryn laimentama materiaali kerataan. Jos tallaista 
hoyrypuhdistusta kaytetaan, laite on sovitettava siten, etta kenjukaukalo 13 on laitteen 
alareunassa. Vahainen kasittelyainevuoto suoraan kasiteltavalle pinnalle on usein 

15 hyvaksyttavissa, joUoin keruukaukaloa ei tarvita. Suutinlevyssa olevat reiat 10 voidaan 
puhdistaa tarvittaessa viela neulamaisella vesisuihkuUa 15, joka kulkee reikarivin 
suuntaisesti ja suihkuttaa vuorotellen reiat puhtaaksi. Tallaista puhdistusta tarvitaan 
tosin harvoin, koska reiat eivat tukkeudu helposti. Tuotantokatkojen aikana laite 
voidaan pesta painevedella. 

20 

Kuviossa 2 on esitetty ylhaalta laite, jossa suutinlevy 6 voidaan vieda vuorotellen 
applikointilaitteen sivulle puhdistusta varten. Tassa laitteessa kasiteltavan rainan 
leveytta pidempi suutinlevy 6 on sijoitettu liikkuvasti kiinnityskappaleiden 8 valiin 
esimerkiksi tiivistettyjen johteiden avuUa. Suutinlevyn 6 pituus on ainakin yli kaksi 

25 kertaa suurempi kuin kasitehavan rainan leveys. Rainan kasittelyssa tai valmistuksessa 
kaytettavan koneen molemmille puolille on sijoitettu toimilaitteet 1 1, joilla suutinlevya 
6 voidaan siirtaa sen pituussuunnassa, Koska valikammion paineesta suutinlevyyn 
kohdistuvat voimat ovat pienet, tiivisteiden kitka on pieni ja toimilaitteen teho voi olla 
myos pieni, joten laite voidaan valmistaa eduUisesti ja pienikokoiseksi. Yksinkertainen 

30 rakenne sihtilevyn tiivistamiseksi on, etta painekammion seinamaan muodostetaan ura, 
jota pitkin sihtilevya traversoidaan. Kun raon toleranssi sihtilevyyn nahden on pieni, 
eivat epapuhtaudet paase kulkeutumaan raon lapi varsinaiselle suutinlevylle. Kun 
suutinlevy halutaan puhdistaa, se ajetaan jommankumman toimilaitteen 1 1 puoleiselle 
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sivulle valmistuslinjaan nahden ja puhdistetaan joko automaattisesti esimerkiksi edella 
kuvatuilla laitteilla tai kasin. Vaihtoehtoisesti suutinlevy voi oUa paattymaton lenkki, 
jolloin sita voidaan pyorittaa vaikka jatkuvasti tai jaksottaisesti applikointilaitteen 
toiminnan aikana. 

5 

Kuviossa 3 on esitetty suoritusmuoto, jossa kasittelyaineen syotto suutinlevylle on 
toteutettu kaksivaiheisen kuristuksen avuUa. Laitteen runkokappaleessa 2 on 
syottokanava 17, josta lahtee porauksia 18 syottokammioon 3 Jonka sulkee sihtilevy 3. 
Sihtilevylta 3 lahtee edelleen toiset poraukset 20 valikammioon 5, joka on suutinlevyn 6 

10 takana. Tassa ratkaisussa runkokappale 2 on suljettu yhtenaisella kiinnityskappaleella 
16, joka on liitetty ninJcokappaleeseen 2 pulttien ja paineletkujen 21 avuUa. 
Tamankaltainen kuristusjarjestely on usein tarpeen, koska kasittelyaineen syottopaine 
on pidettava virtauksen hyvan poikkiprofiilin varmistamiseksi suurempana 
suutinreikien tarvitsemaan paine-eroon nahden. Kuvion 3 laitteessa kuristus on 

15 kolmivaiheinen eli ensimmainen paineen lasku tapahtuu ensimmaisissa porauksissa, 
toinen sihtilevyn yli ja kolmas toisissa porauksissa. Paallystemaaran hallinta voidaan 
tehda yksinkertaisesti mittaamalla laitteelle tuleva tilavuusvirta tai tulevan ja lahtevan 
virtauksen maaraan erotus, jolloin rainalle meneva paallystemaara saadaan suoraan 
mittauksen perusteella. Virtausohjattuna kasittelyainemaara voidaan saataa 

20 automaattisesti halutuksi koneen nopeus huomioimalla. 

Suutinlevy voidaan valmistaa monista materiaaleista, joskin ruostumaton 
jousiterasnauha on erittain eduUinen sen edullisen hinnan ja helpon kasiteltavyyden ja 
valmistettavuuden takia. Nauha voidaan pinnoittaa tyokalunvalmistuksessa yleisesti 

25 kaytettavilla pinnoitteilla. Muista valmistusmateriaaleista mainittakoon keraamit, muut 
metallit ja metalliseokset ja synteettiset materiaalit pinnoittamattomina tai 
pinnoitettuina, Reiat on edulHsta valmistaa laserilla, plasmasuihkuUa, elektronisuihkuUa 
tai vesisuihkuUa tyostamalla, koska nailla menetelmilla saadaan eduUisesti aikaan 
pienia jaysteettomia reikia. Muitakin valmistusmenetelmia kuten porausta voidaan 

30 kayttaa jos tarvittava reikakoko on riittavan suuri. 
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Keksinnon mukaan toteutetun laitteen applikoitavan kasittelyaineen maaran saatoalue 
on erittain hyva. Seuraavat koetulokset on tehty pintaliimaseoksella laitteella, johon oli 
sprayapplikointilaitteen spraysuutinsihtien jSlkeen sovitettu suutinlevy. 



12% liima paine (bar) 

nopeus 1000 m/min 

1,2 
1,2 



reika/kannas (mm) markafilmi (g/m^) 



0,5/0,5 
0,4/0,4 



13 
10 



1,5 
1,5 
1,5 



0,5/0,5 
0,4/0,4 
0,3/0,3 



36 
30 
20 



10 



20 



2,0 
2.0 
2,0 



0,5/0,5 
0,4/0,4 
0,3/0,3 



110 

85 

54 



Tulosten perusteella useissa kayttokohteissa tarvittava markafilmimaara 10 - 40 g/m 
syntyy helposti keksinnon mukaisella menetelmalla. 

Taulukossa esitetty sySttdpaine ei vastaa suutinlevyn reikien yli vaikuttavaa painetta, 
koska koejaijestelyssa suurin paine-ero syntyi suutinsihdeissa ja suutinlevyn yli vaikutti 
vain hyvin pieni paine. Pienesta paine-erosta huolimatta suihkut antoivat hyvan verhon. 



1 5 Reikien teko jousiterasaihioihin onnistui kokeiltaessa laserilla hyvin seka 0.3 etta 0,5 
mm peltiin. 

Keksinnon puitteissa voidaan ajatelia myos ylla kuvatuista sovellusmuodoista 
poikkeavia ratkaisuja. 



Kiintea tai liikkuva suutinlevy voidaan puhdistaa jatkuvatoimisesti tai jaksoittain 
ultraaanen avuUa. Suutinlevyja voidaan sijoittaa useita perakkain ja samassa levyssa voi 
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oUa useita perakkaisia tai limittaisia reikariveja. Ympyramainen reika on helpointa 
valmistaa, mutta edella kuvatuilla valmistustavoilla reian muotoa voidaan helposti 
muunnellakin. Keksinnon avuUa kasittelyainetta, kuten liimaa, paallystetta, vetta tai 
hoyrya voidaan syottaa muun muassa suoraan rainalle, rainan kerrosten valiin, 
5 filminsiirtotelalle tai hihnalle tai erillisessa koneessa valmistetuUe paperi- tai 

kartonkirainalle tai muuUe jatkuvalle rainalle tuotteen jatkojalostamiseksi. Tasomaisen 
levyn sijasta reiat voidaan tehda putkeen tai kaarevaan tai muuUa tavalla taivutettuun 
levyyn. Reiat voivat olla joko sihtilevyn pinnan normaaliin nahden samansuuntaisia tai 
ne voidaan suunnata vinosti pinnan normaaliin nahden suihkujen kohdistamiseksi 
10 haluUa tavalla. 



Jos suihkujen edessa kaytetaan ilmavirran estolevya tai kaavinta, sita voidaan liikuttaa 
kuten sihtilevya ja suutinlevyakin ylitelapaatyjen tai rainanleveyden, joUoin se voidaan 
puhdistaa tarvittaessa automaattisilla puhdistuslaitteilla tai kasin. Talloin estolevyn on 
1 5 eduUista olla joustava levy tai nauha niin etta se voidaan ruUata tai taivuttaa. Muussa 
tapauksessa koneen sivuUa on ohava ainakin puolen rainanleveyden verran tilaa, jotta 
kaavinelin voidaan vieda riittavasti sivuun. Tassa tapauksessa puhdistus tehdaan 
molemmilta puolilta vuorotellen. Jos puhdistus tehdaan vain toiselta puolelta, tarvitaan 
tietenkin koko rainanleveyden verran tilaa. 

20 

Rainalle tulevan kasittelyaineen maaraa voidaan hallita keksinnon mukaisessa 
ratkaisussa muuttamalla suutinlevyn reikien kokoa ja/tai reikajakoa, sihtilevyn reikien 
kokoa ja/tai reikajakoa tai joissain tapauksissa myos kuristuksien reikien kokoa ja/tai 
reikajakoa muuttamalla, Sihtilevyn tai suutinlevyn reikakoon muuttaminen on helppoa, 

25 koska nama elimet ovat helposti ja nopeasti vaihdettavissa ja niiden hinta on eduUinen. 
Esimerkiksi suutinlevyn reikakoko voidaan muuttaa helposti annosteluprofiilin 
koijaamiseksi. Talla tavoin voidaan koijata muun muassa pohjarainassa olevat 
systemaattiset virheet tai epatasaisuudet. Tallaisia ovat esimerkiksi poikittaissuuntaiset 
muutokset pohjarainan karheudessaja huokoisuudessa, jotka vjukuttavat kasittelyaineen 

30 imeytymiseen ja muihin tuotteen valmistukseen ja loppuominaisuuksiin vaikuttaviin 
tekijoihin. 



PC1Wb 0 / 0 0 5 9 9 



13 

Reunarajan ja applikointileveyden saataminen on keksinnon mukaisessa ratkaisussa 
helppoa ja rajasta saadaan tarkka eika reunavuotoja esiinny. Reunarajan ja 
applikointileveyden saato voidaan tehda yksinkertaisesti tukkimalla suutinreikia 
kasittelyaineen syottopuolelta liikkuvalla tiivistimella tai vastaavalla elimella. Talloin ei 

5 esiinny vuoto-ongelmia, koska reiat tukkiva saatoelin voidaan sijoittaa tiivistettyyn 
kammiotilaan. Kasittelyleveys voidaan saataa myos automaattisesti mittaamalla 
kasiteltavan rainan tai levyn leveys ja ohjaamalla tiiviste-elin halutuUe etaisyydelle 
reunasta tai tarkasti reunan kohdalle. Jos kasittelyainetta syotetaan syottokammioon 
useista kammion pituudelle koneen poikittaissuunnassa sovitetuista syottoputkista, niin 

10 ainakin reuninunaisten putkien syottomaaraa on edullista saataa joko virtausmaaraan tai 
rainan profiilinmittauksiin perustuen. Tata saatotapaa voidaan tarpeen vaatiessa kayttaa 
koko kasittelyleveydelta ja sen tehoa voidaan korostaa, jos syottokammio jaetaan 
valiseinilla rainan poikittaissuunnassa osakammioihin. Toisaalta kasittelyleveytta 
muutettaessa on edullista muuttaa reuninunaisten syottoputkien syottomaaraa. 

15 

Keksintoa voidaan kayttaa edella mainittujen kohteiden lisaksi eduUisesti myos 
suomalaisissa patenttihakemuksissa 990557 ja 990008 kuvattujen keksintqjen 
yhteydessa, seka paallysteen tai muun kasittelyaineen applikointiin, joUoin varsinainen 
paallystemaaran saato tehdaan erillisella kaapimella. 



20 
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Patenttivaatimukset: 



1. Menetelma kasittelyaineen levittamiseksi liikkuvalle pinnalle, jossa menetelmassa: 

- syotetaan kasittelyainetta ainakin yhteen syottokammioon (3) , ja 

- ohjataan kasittelyainetta syottokammiosta (3) liikkuvalle pinnalle (1), 



tunnettu siita, etta 



- muodostetaan kasittelyaineesta suihkuja ohjaamalla ainetta ainakin yhden 
suutinlevyn (6) lapi. joka kasittaa reikia (10) joita rajaa koko kehaltaan suutinlevy 
(6)Ja 

- suunnataan muodostetut suihkut suoraan liikkuvalle pinnalle (1). 

2. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta suunnataan 
muodostetut suihkut suoraan kasiteltavan rainan pinnalle. 

3. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta suunnataan suihkut 
pinnalle, joka siirtaa kasittelyaineen rainan pinnalle, kuten esimerkiksi filminsiirtotelalle 
tai hihnalle. 

4. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta suunnataan suihkut 
kasiteltavan rainan ja siirtavan pinnan valiseen nippiin, jolloin osa kasittelyaineesta 
osuu suoraan rainalle ja osa rainan kanssa kosketukseen joutuvalle pinnalle. 

5. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta sydtetaan 
kasittelyaine syottokammiossa (3) sihtilevyn (4) lapi. 

6. Jonkin edella olevan patenttivaatimuksen mukainen menetelma, tunnettu siita, etta 
liikutetaan suutinlevya (6) esimerkiksi puhdistusta varten liikkuvan pinnan 
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liikesuuntaan nahden poikittaisessa suunnassa siten, etta osa suutinlevyn (6) pituudesta 
voidaan siirtaa liikkuvan pinnan kasiteltavan alueen leveyden ulkopuolelle. 

7. Jonkin edella olevan patenttivaatimuksen mukainen menetelma, tunnettu siita, etta 
puhalletaan ainakin suutinlevya (6) vasten hoyrya levyn (6) puhtaana pitamiseksi. 

8. Jonkin patenttivaatimuksista 1-6 mukainen menetelma, tunnettu siita, etta 
suunnataan suutinlevyn (6) reikiin (10) neulamainen vesisuihku (15) reikien (10) 
puhdistamiseksi. 

9. Jonkin patenttivaatimuksista 1 - 6 mukainen menetelma, tunnettu siita, etta 
kohdistetaan suutinlevyyn (6) ultraaanta levyn puhdistamiseksi. 

10. Jonkin edella olevan patenttivaatimuksen mukaan, tunnettu siita, etta mitataan 
rainalle syotettavan kasittelyaineen maara kasittelyaineen tilavuusvirtamittauksen 
perusteella. 

11. Sovitelma kasittelyaineen levittamiseksi liikkuvalle pinnalle, joka sovitelma 
kasittaa: 

- ainakin yhden syottokammion (3), johon voidaan syottaa kasittelyainetta, ja 

- elimet (6, 10) kasittelyaineen ohjaamiseksi syottokanmiiosta (6) liikkuvalle 
pinnalle, 

tunnettu 



- ainakin yhdesta ainakin yhden syottokammion (3) ainakin osittain sulkevasta 
suutinlevysta (6), jossa on reikia (10) joita rajaa koko kehaltaan suutinlevy (6) 
kasittelyainesuihkujen muodostamiseksi ja ohjaamiseksi Uikkuvalle pinnalle. 



^ PCUF 
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12. Patenttivaatimuksen 11 mukainen sovitelma, tunnettu syottokammioon (3) 
sovitetusta sihtilevysta (4) kasittelyaineen sihtaamiseksi ennen sen johtamista 
suutinlevylle (6). 

13. Patenttivaatimuksen 1 1 tai 12 mukainen sovitelma, tunnettu sihtilevysta (6), jonka 
pituus on suurempi kuin liikkuvan pinnan kasiteltavan alueen leveys, ja elimista (11) 
sihtilevyn (6) siirtamiseksi ainakin osittain kasiteltavan alueen leveyden ulkopuolelle 
esimerkiksi puhdistamista varten. 

14. Patenttivaatimuksen 11, 12 tai 13 mukainen sovitelma, tunnettu ainakin yhdesta 
hoyrysuuttimesta (13) hoyryn puhaltamiseksi ainakin suutinlevya (6) kohti. 

15. Patenttivaatimuksen 11, 12 tai 13 mukainen sovitelma, tunnettu ainakin yhdesta 
neulamaisesta vesisuihkusta, joka on suunnattavissa suutinlevyn (6) reikiin (10). 

16. Patenttivaatimuksen 12 mukainen sovitelma, tunnettu teralevysta (12), joka on 
sovitettu liikkumaan syottokammiossa (3) siten, etta sen ^nakin yksi reuna kaapii 
sihtilevya (4) tai suutinlevya (6). 

17. Sihtilevy sovitelmassa kasittelyaineen levittamiseksi liikkuvalle pinnalle, joka 
sovitelma kasittaa: 

- ainakin yhden syottdkammion (3), johon voidaan syottaa kasittelyainetta, ja 

- elimet (6, 10) kasittelyaineen ohjaamiseksi syottokanmiiosta (6) liikkuvalle 
pinnalle, 

tunnettu siita, etta sihtilevyssa (6) on reikia (10) joita rajaa koko kehaltaan suutinlevy 

(6). 



18. Patenttivaatimuksen 17 mukainen sihtilevy, tunnettu siita, etta sihtilevyssa (6) on 
yksi reikarivi. 
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19. Patenttivaatimuksen 17 mukainen sihtilevy, tunnettu siita, etta sihtilevyssa (6) on 
useita reikariveja. 



PCT/IHu / 0 0 5 9 9 



18 

(57) Tiivistelma: 

Menetelma ja sovitelma kasittelyaineen, esimerkiksi liiman tai 
paallysteen levittamiseksi liikkuvalle pinnalle, erityisesti paperin 
ja kartongin rainamuotoisten folioiden ja erilMSten 
levytuotteiden valmistuksessa. Menetelmassa kasittelyainetta 
syotetaan ainakin yhteen syottokammioon (3) ja ane ohjataan 
syottokanuniosta (3) liikkuvalle pinnalle (1). Kasittelyaineesta 
muodostetaan suihkuja ohjaamalla ainetta ainakin yhden 
suutinlevyn (6) lapi, joka kasittaa reikia (10) joita rajaa koko 
kehaltaan suutinlevy (6) ja muodostetut suihkut suunnataan 
suoraan liikkuvalle pinnalle (1). 



(Kuvio 1) 



